Figure S1. The synthetic route for compounds 0M, 1M, and 3M.
9-(4-tosylphenyl)-9H-carbazole (1M):
1 H-NMR (400 MHz): δ 8.27 (m, 2H), 8.22 (m, 2H), 7.98 (m, 2H), 7.91 (m, 2H), 7.49 (t,4H), 7.43 (d, 2H), 7.32 (m, 2H) , 2.44 (s, 3H). 13 C-NMR (100 MHz): δ 144. 6, 142.4, 140.3, 140.1, 130.3, 129.5, 128.0, 127.2, 126.4, 124.1, 121.0, 120.6, 109.7, 21.8 
9-(4-(mesitylsulfonyl)phenyl)-9H-carbazole (3M):
Electronic Supplementary Material (ESI) for Chemical Science. This journal is © The Royal Society of Chemistry 2018 (m, 2H), 6.99 (s, 2H), 2.55 (s, 6H), 2.20 (s, 2H). 13 C-NMR (100 MHz): 143.8, 142.3, 141.9, 141.8, 140.3, 140.2, 138.6, 138.1, 133.7, 132.5, 132.1, 128.3, 126.9, 126.4, 124.0, 120.9, 120.6, 109.7, 23.1, 21.7 Figure S2 . Energy level distribution of the isolated molecules simulated in a cavity of a THF solvent and using the polarizable continuum model. Figure S11 . The temperature dependent long-lived phosphorescence decay curves of (a) 0M (565 nm), (b) 1M (546 nm), (c) 3M (542 nm), and (d) temperature-dependent lifetime of 0M, 1M and 3M in vacuum. . We have demonstrated the potential applications of 1M in bioimaging, and the aqueous solutions were prepared according to the previous work. [2] The 1M powder (0.25 mg) was added into 5 mL F127 (PEG-B-PEG, 3.33 mg / mL) aqueous solution and the resulting mixture was treated with an ultrasonic bath for 15 mins at room temperature. The obtained aqueous solution was stored in the refrigerator (4 ℃) after filtered. The corresponding aqueous solution exhibits relatively weak longlived phosphorescence and cannot be observed easily with the naked eye, however, it can be detected with a CCD spectrometer with 8 ms delay. 
